Oxidative damage to proteins in the spinal cord in amyotrophic lateral sclerosis (ALS).
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease, which has been linked to the generation of free radicals and oxidative stress. Oxidative damage to spinal cord proteins is suggested to be a contributory factor to neuronal death in ALS. Since proteins are the major targets for free radicals and the so-called "reactive species", therefore the objective of our study was to identify oxidatively damaged spinal cord proteins. The material consisted of spinal cords of 8 sporadic ALS cases and 5 controls. We estimated the level of protein carbonyl moieties, which react quantitatively with 2,4-dinitrophenylhydrazine (DNPH). Afterwards proteins were separated by SDS-polyacrylamide gel electrophoresis and the protein bound DNPH moieties were detected immunochemically. We also morphologically examined spinal cords after immune staining against DNPH. The protein carbonyl content of the ALS spinal cords significantly increased in all examined cases. In most ALS patients, proteins with 125 kDa, 70 kDa and 36kDa were highly oxidized. The 70-kDa protein was identified immunochemically to be neurofilament 68. The morphological examination of ALS spinal cords indicated a pronounced anti-DNPH immune reaction in neurones of the anterior horns; the reaction in the posterior horns was less intense. Microglia in the white matter was immunoreactive; astroglia was DNPH-negative. Although the exact mechanism by which reactive oxygen species induce motor neurones to die is not known yet, the presented data indicate that they affect spinal cord cellular proteins, including neurofilament 68. In this study, we successfully examined the neurochemical features accompanying motor neuron injury in ALS, and the results may help to develop a rationale anti-oxidative neuroprotective strategy.